Comparison of colorimetric, fluorometric, and visual methods for determining anti-influenza (H1N1 and H3N2) virus activities and toxicities of compounds.
Methods have been developed previously for rapid evaluation of compounds for antiviral activity in 96-well microplates, which include visual quantitation of antiviral activity based upon inhibition of virus-induced cytopathic effect (CPE) or by less subjective colorimetric or fluorometric means. In the present studies we compared a number of colorimetric (crystal violet, MTT [3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide], and neutral red) and fluorometric (Alamar Blue, bisbenzimide [Hoechst 33258], fluorescein diacetate, and rhodamine 6G) methods to visual scoring of antiviral activity in influenza A virus infections in Madin Darby canine kidney (MDCK) cells. Toxicity determinations using these same methods were also made for anti-influenza inhibitors and other compounds known to inhibit cell proliferation. Against influenza A/Texas/36/91 (H1N1) and A/Sydney/05/97 (H3N2) viruses, visual scoring and dye or stain methods produced results that were not significantly different from each other in deriving 50% virus-inhibitory concentrations (EC(50) values) for six anti-influenza compounds (amantadine, rimantadine, ribavirin, RWJ-270201 [BCX-1812], oseltamivir carboxylate, and zanamivir), with the exception of Alamar Blue which quantified lower EC(50) values than expected. In uninfected replicating cells, the visual and Alamar Blue methods underestimated the 50% cytotoxic concentrations (IC(50) values) of ribavirin, 1-beta-D-arabinofuranosylcytosine, and 6-azauridine, but more accurately assessed the toxicities of amantadine, rimantadine, and cycloheximide. Visual scoring, coupled with the use of one of these dyes or stains except Alamar Blue, can be used to accurately and rapidly quantify the anti-influenza virus activities and toxicities of potential new influenza virus inhibitors. These methods should also be applicable to evaluating antiviral effects against other lytic virus infections.